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1
INVERTER DEVICE

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is a National Stage of International
Application No. PCT/IP2012/063232 filed May 23, 2012,
the contents of all of which are incorporated herein by
reference in their entirety.

FIELD

The present invention relates to an inverter device.

BACKGROUND

It is described in Patent Literature 1 that in an electrical
apparatus, a plurality of fins are provided on an internal
cavity side of a casing, on which an electrical component
generating a large amount of heat is mounted, an electrical
component as a generation source of electromagnetic noise
is arranged inside the casing, and the electrical component
on the casing and the electrical component inside the casing
are electrically connected by electric wires. According to
Patent Literature 1, an electrical apparatus having excellent
heat dissipation from the electrical component generating a
large amount of heat, and having a small amount of emission
of electromagnetic noise from the electrical component as
the generation source of electromagnetic noise to outside
can be realized.

CITATION LIST
Patent Literature

Patent Literature 1: Japanese Patent Application Laid-
open No. H10-51912

SUMMARY
Technical Problem

According to the technique described in Patent Literature
1, the plurality of fins need to be provided inside of the
casing in order to dissipate heat from the electrical compo-
nent on the casing, and the electrical component as the
generation source of electromagnetic noise need to be
accommodated in a box-shaped casing so as not to hit
against the fins, in order to reduce emission of electromag-
netic noise from the electrical component as the generation
source of electromagnetic noise to the outside. Therefore,
the entire electrical apparatus tends to be large as a whole,
and it is difficult to reduce a component mounting space.

The present invention has been achieved in view of the
above problems, and an object of the present invention is to
provide an inverter device that can reduce a component
mounting space.

Solution to Problem

In order to solve the aforementioned problems, an inverter
device according to one aspect of the present invention is
constructed to include: a heat dissipation casing including a
principal surface, heat dissipation fins arranged on an oppo-
site side of the principal surface, a first concave portion
provided adjacent to a region corresponding to the heat
dissipation fins on the principal surface, and a second
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2

concave portion provided adjacent to the region correspond-
ing to the heat dissipation fins on the principal surface; a
semiconductor module arranged in the region corresponding
to the heat dissipation fins on the principal surface and
including a diode module and an inverter module; an inrush-
current suppression resistor sealed by a sealing material in
the first concave portion and electrically connected between
the diode module and the inverter module; and a regenera-
tive resistor sealed by the sealing material in the second
concave portion and electrically connected between the
diode module and the inverter module.

Advantageous Effects of Invention

According to the present invention, because an increase of
the height of a heat dissipation casing exceeding the height
of heat dissipation fins can be suppressed, the component
mounting space can be reduced.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 shows a configuration of an inverter device accord-
ing to a first embodiment.

FIGS. 24, 2b and 2¢ show a configuration of the inverter
device according to the first embodiment.

FIG. 3 shows a configuration of an inverter device accord-
ing to a second embodiment.

FIGS. 4a, 4b and 4c¢ show a configuration of the inverter
device according to the second embodiment.

FIG. 5 shows a configuration of an inverter device accord-
ing to a third embodiment.

FIGS. 64, 65 and 6c show a configuration of the inverter
device according to the third embodiment.

DESCRIPTION OF EMBODIMENTS

Exemplary embodiments of an inverter device according
to the present invention will be explained below in detail
with reference to the accompanying drawings. The present
invention is not limited to the embodiments.

First Embodiment.

A circuit configuration of an inverter device 1 according
to a first embodiment is explained with reference to FIG. 1.
FIG. 1 shows a circuit configuration of the inverter device 1.

The inverter device 1 includes a semiconductor module
10, a smoothing capacitor C, a current detector CT, a control
unit CTRL, an inrush-current suppressing resistor 20, a relay
RL, a regenerative resistor 30, a regenerative diode D, a
regenerative transistor TR, and a voltage sensor SNS. The
semiconductor module 10 includes a diode module 104 and
an inverter module 105.

The inverter device 1 converts AC power supplied from a
power source PS to DC power by the diode module 10a,
smoothes the DC power by the smoothing capacitor C,
converts smoothed DC power to AC power by a switching
operation of a plurality of switching elements in the inverter
module 105, and supplies the thus converted AC power to a
motor M to drive the motor M.

At this time, a capacitor having a large capacity may be
used for the smoothing capacitor C in order to perform
smoothing by the smoothing capacitor C efficiently. There-
fore, a large inrush current may flow into the inverter module
105 at the time of turning on the power source PS, and if a
large inrush current flows in, the switching elements in the
inverter module 105 may be deteriorated.

To suppress the inrush current, the inrush-current sup-
pressing resistor 20 and the relay RL are connected in
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parallel on a P (positive) line between the diode module 10a
and the inverter module 105, and the control unit CTRL
opens the relay RL at the time of turning on the power source
PS so that an output current of the diode module 10a is
consumed by the inrush-current suppressing resistor 20.
That is, the inrush-current suppressing resistor 20 is elec-
trically connected between the diode module 10a and the
inverter module 105. For example, one terminal T21 of the
inrush-current suppressing resistor 20 is connected to a P
(positive) side output terminal T11 of the diode module 104,
and the other terminal T22 of the inrush-current suppressing
resistor 20 is connected to a P-side input terminal T13 of the
inverter module 105.

Because the motor M operates as a power generator when
a high-speed operation is changed to a low-speed operation,
a bus voltage may be increased by the regenerative power
from the motor M, and when the bus voltage is increased, it
becomes difficult for the inverter device 1 to perform an
appropriate power conversion operation.

To suppress an increase in the bus voltage, the regenera-
tive diode D and the regenerative transistor TR are con-
nected between the P-line and an N (negative) line between
the diode module 10a and the inverter module 105 and the
regenerative resistor 30 is connected between an intermedi-
ate node of the regenerative diode D and the regenerative
transistor TR and the P-line. Furthermore, the control unit
CTRL turns on the regenerative transistor TR when an input
side voltage of the inverter module 105 detected by the
voltage sensor SNS exceeds a predetermined voltage, so that
the regenerative power from the motor M is consumed by
the regenerative resistor 30. That is, the regenerative resistor
30 is electrically connected between the diode module 10a
and the inverter module 105. For example, one terminal T31
of the regenerative resistor 30 is connected to the P-side
output terminal T11 of the diode module 104, and the other
terminal T32 of the regenerative resistor 30 is connected to
the P-side input terminal T13 of the inverter module 105 via
the regenerative diode D, and is connected to an N (nega-
tive) side input terminal T14 of the inverter module 105 via
the regenerative transistor TR.

In this manner, the inrush-current suppressing resistor 20
and the regenerative resistor 30 are electrically connected
between the diode module 104 and the inverter module 105
in the semiconductor module 10. Therefore, it is desired to
arrange the inrush-current suppressing resistor 20 and the
regenerative resistor 30 near the semiconductor module 10
at the time of mounting.

A mounting configuration of the inverter device 1 is
explained next with reference to FIG. 2. FIG. 2 shows a
mounted state of the inverter device 1. FIG. 2(b) is a plan
view showing the mounting configuration of the inverter
device 1. FIG. 2(a) is a sectional view of FIG. 2(b) taken
along a line A-A. FIG. 2(c¢) is a sectional view of FIG. 2(4)
taken along a line C-C.

The inverter device 1 includes a heat dissipation casing
40, the semiconductor module 10, the inrush-current sup-
pressing resistor 20, and the regenerative resistor 30.

The heat dissipation casing 40 accommodates the inrush-
current suppressing resistor 20 and the regenerative resistor
30. The semiconductor module 10 is mounted on a principal
surface 40a of the heat dissipation casing 40, and a plurality
of heat dissipation fins F1 to F6 are integrally molded with
a body of the heat dissipation casing 40. The inrush-current
suppressing resistor 20 and the regenerative resistor 30 are
sealed in the heat dissipation casing 40 by sealing materials
51 and 52.
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Specifically, as shown in FIGS. 2(a) to 2(c), in the heat
dissipation casing 40, grooves TR1 to TR6 having a sub-
stantially cuboid shape as a basic configuration and extend-
ing in a direction along the line C-C, and a groove TR7
extending in a direction along the line A-A are formed. The
heat dissipation casing 40 is integrally molded, for example,
by aluminum die-casting in the shape as shown in FIGS.
2(a) to 2(c).

More specifically, the grooves TR1 to TR6 and the groove
TR7 are formed on the opposite side of the principal surface
40a of the heat dissipation casing 40, and the heat dissipa-
tion fins F1 to F6é are arranged on the opposite side of the
principal surface 40a. A first concave portion 405 is pro-
vided in a region 4042 adjacent to a region 40al corre-
sponding to the heat dissipation fins F1 to F6, in the principal
surface 40a of the heat dissipation casing 40. In the heat
dissipation casing 40, a wall portion WL1 surrounding the
first concave portion 405 is away from the heat dissipation
fins F1 to F6 via the groove TR7. The first concave portion
405 has a shape corresponding to the region 4042, and is
formed in, for example, a substantially cuboid shape. In the
principal surface 40a of the heat dissipation casing 40, a
second concave portion 40c is provided in a region 4043
adjacent to the region 40al corresponding to the heat
dissipation fins F1 to F6. In the heat dissipation casing 40, a
wall portion WL2 surrounding the second concave portion
40c¢ is away from the heat dissipation fins F1 to F6 via the
groove TR1. The second concave portion 40c¢ has a shape
corresponding to the region 40a3, and is formed in, for
example, a substantially cuboid shape.

The semiconductor module 10 is arranged in the region
40a1 corresponding to the heat dissipation fins F1 to F6 on
the principal surface 40a of the heat dissipation casing 40.
Accordingly, heat generated by the switching operation of
the switching elements in the semiconductor module 10 can
be efficiently dissipated from the region 40al on the prin-
cipal surface 40q via the heat dissipation fins F1 to F6.

The inrush-current suppressing resistor 20 is accommo-
dated in the first concave portion 405, and is sealed by the
sealing material 51 in the first concave portion 405. The
sealing material 51 is, for example, cement having thermal
conductivity, and transfers heat generated in the inrush-
current suppressing resistor 20 to the wall portion WL1 of
the heat dissipation casing 40. Accordingly, heat generated
in the inrush-current suppressing resistor 20 can be effi-
ciently dissipated from the sealing material 51 via the wall
portion WL1. Because the wall portion WL1 is away from
the heat dissipation fins F1 to F6, heat generated in the
inrush-current suppressing resistor 20 can be dissipated
without interfering with a heat dissipation route of heat
generated in the semiconductor module 10.

The regenerative resistor 30 is accommodated in the
second concave portion 40c¢, and is sealed by the sealing
material 52 in the second concave portion 40c. The sealing
material 52 is, for example, cement having thermal conduc-
tivity, and transfers heat generated in the regenerative resis-
tor 30 to the wall portion WL2 of the heat dissipation casing
40. Accordingly, heat generated in the regenerative resistor
30 can be efficiently dissipated from the sealing material 52
via the wall portion WL2. Because the wall portion WL2 is
away from the heat dissipation fins F1 to F6, heat generated
in the regenerative resistor 30 can be dissipated without
interfering with a heat dissipation route of heat generated in
the semiconductor module 10.

The semiconductor module 10 includes terminal pins
P-Tr, P-Ts, and P-Tt as input terminals Tr, Ts, Tt (FIG. 1) of
the diode module 10a. The terminal pins P-Tr, P-Ts, and
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P-Tt are connected to the power source PS (see FIG. 1) via
a printed circuit board PCB. The semiconductor module 10
includes terminal pins P-T11 and P-T12 as output terminals
T11 and T12 (see FIG. 1) of the diode module 10a. The
terminal pin P-T11 is connected to the one terminal T21 of
the inrush-current suppressing resistor 20 and the one ter-
minal T31 of the regenerative resistor 30 (see FIG. 1) via the
printed circuit board PCB. The terminal pin P-T12 is con-
nected to the N-side input terminal T14 (see FIG. 1) of the
inverter module 105 via the printed circuit board PCB.

The semiconductor module 10 includes terminal pins
P-T13 and P-T14 as input terminals T13 and T14 (see FIG.
1) of the inverter module 105. The terminal pin P-T13 is
connected to the other terminal T22 of the inrush-current
suppressing resistor 20 (see FIG. 1) via the printed circuit
board PCB, and is also connected to the other terminal T32
of the regenerative resistor 30 (see FIG. 1) via the printed
circuit board PCB and the regenerative diode D (see FIG. 1).
The semiconductor module 10 includes terminal pins P-Tu,
P-Tv, and P-Tw as output terminals Tu, Tv, Tw of the
inverter module 10b. The terminal pins P-Tu, P-Tv, and
P-Tw are connected to the motor M (see FIG. 1) via the
printed circuit board PCB.

Arrangement of the terminal pins shown in FIG. 2 is only
an example, and is not limited to the case shown in FIG. 2.
The smoothing capacitor C, the relay RL, the regenerative
diode D, the regenerative transistor TR, and the voltage
sensor SNS shown in FIG. 1 can be mounted on, for
example, the printed circuit board PCB, or at a position
adjacent to the printed circuit board PCB, although not
shown in FIG. 2.

Here, let us consider a case in which the heat dissipation
casing with the semiconductor module 10 arranged on the
principal surface thereof is formed in a box shape, and the
inrush-current suppressing resistor 20 and the regenerative
resistor 30 are mounted therein. In this case, heat dissipation
fins need to be provided in the heat dissipation casing in
order to dissipate heat from the semiconductor module 10 on
the principal surface of the heat dissipation casing, and it is
required to accommodate the inrush-current suppressing
resistor 20 and the regenerative resistor 30 therein so as not
to hit against the heat dissipation fins. Therefore, the entire
inverter device tends to become large, and it is difficult to
reduce the component mounting space.

On the other hand, in the first embodiment, the inrush-
current suppressing resistor 20 is sealed in the first concave
portion 406 provided adjacent to the region corresponding to
the heat dissipation fins F1 to F6 on the principal surface 40a
by the sealing material 51, and the regenerative resistor 30
is sealed in the second concave portion 40¢ provided adja-
cent to the region corresponding to the heat dissipation fins
F1 to F6 on the principal surface 40a by the sealing material
52. Accordingly, occurrence of the fact that the height H of
the heat dissipation casing 40 (see FIG. 2(a)) becomes high
and exceeds the height of the tip end of the heat dissipation
fins Fl to F6 can be suppressed, thereby enabling to reduce
the component mounting space.

Alternatively, a case in which the inrush-current suppress-
ing resistor 20 and the regenerative resistor 30 are mounted
on the printed circuit board PCB is considered here. In this
case, these resistors need to be accommodated in a ceramic
or metal case and sealed by cement for fixation of the
position thereof or protection at the time of disconnection of
a resistance wire. Accordingly, the manufacturing cost of the
inrush-current suppressing resistor 20 and the regenerative
resistor 30 tends to be increased, and the manufacturing cost
of the inverter device may be increased.
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On the other hand, according to the first embodiment, the
inrush-current suppressing resistor 20 and the regenerative
resistor 30 are embedded in the first concave portion 405 and
the second concave portion 40c, and a ceramic or aluminum
casing that covers the resistors provided therein to protect
the resistors is not required, thereby enabling to obtain
functions of the regenerative resistor and the inrush-current
suppressing resistor at a low cost. Accordingly, the manu-
facturing cost of the inrush-current suppressing resistor 20
and the regenerative resistor 30 can be reduced, thereby
enabling to reduce the manufacturing cost of the inverter
device. Because the inrush-current suppressing resistor 20
and the regenerative resistor 30 are embedded in the first
concave portion 405 and the second concave portion 40c,
fixing of the resistors by fastening screws is not required,
and assembly man-hour can be reduced.

According to the first embodiment, the inrush-current
suppressing resistor 20 electrically connected between the
diode module 10a and the inverter module 105 is sealed in
the first concave portion 406 at a position adjacent to the
semiconductor module 10, and the regenerative resistor 30
electrically connected between the diode module 10a and
the inverter module 105 is sealed in the second concave
portion 40c at a position adjacent to the semiconductor
module 10. Accordingly, respective wire lengths between
each of the inrush-current suppressing resistor 20 and the
regenerative resistor 30 and each of the diode module 10a
and the inverter module 1056 can be easily shortened.

According to the first embodiment, the heat dissipation
casing 40 is integrally molded by, for example, the alumi-
num die-casting. Because the heat dissipation fins F1 to F6
are integrally formed with the heat dissipation casing 40, the
heat dissipation fins F1 to F6 do not need to be connected to
the heat dissipation casing 40, thereby enabling to reduce the
assembly man-hours.

Alternatively, let us consider a case in which the heat
dissipation casing arranged with the semiconductor module
10 on the principal surface thereof is formed in a box shape,
a plurality of heat dissipation fins are provided therein, and
the inrush-current suppressing resistor 20 and the regenera-
tive resistor 30 are fixed and mounted between the heat
dissipation fins by a thermally conductive fixing material. In
this case, when heat generated in the semiconductor module
10 is dissipated from the principal surface of the heat
dissipation casing via the heat dissipation fins, heat gener-
ated by the inrush-current suppressing resistor 20 and the
regenerative resistor 30 easily interfere therewith. For
example, a flow of heat in a direction opposite to a direction
from the principal surface of the heat dissipation casing
toward the heat dissipation fins may be generated, and
efficient heat dissipation becomes difficult for each of the
semiconductor module 10, the inrush-current suppressing
resistor 20, and the regenerative resistor 30.

On the other hand, according to the first embodiment, the
wall portion WL1 surrounding the first concave portion 405
is away from the heat dissipation fins F1 to F6 via the groove
TR7. Accordingly, heat generated in the inrush-current sup-
pressing resistor 20 can be dissipated without interfering
with the heat dissipation path of heat generated in the
semiconductor module 10. Furthermore, the wall portion
WL2 surrounding the second concave portion 40¢ is away
from the heat dissipation fins F1 to Fé via the groove TR1.
Accordingly, heat generated in the regenerative resistor 30
can be dissipated without interference with the heat dissi-
pation path of heat generated in the semiconductor module
10. Accordingly, efficient heat dissipation is facilitated for
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each of the semiconductor module 10, the inrush-current
suppressing resistor 20, and the regenerative resistor 30.

Second Embodiment.

An inverter device 17 according to a second embodiment
is explained next. In the following descriptions, elements
different from those of the first embodiment are mainly
explained.

In the first embodiment, temperatures of the inrush-
current suppressing resistor 20 and the regenerative resistor
30 are not particularly taken into consideration. However,
according to the second embodiment, temperatures of the
inrush-current suppressing resistor 20 and the regenerative
resistor 30 can be monitored.

Specifically, as shown in FIG. 3, the inverter device 1/
further includes a temperature sensor (first temperature
sensor) 61/ and a temperature sensor (second temperature
sensor) 62i. FIG. 3 shows a circuit configuration of the
inverter device 1i. The temperature sensor 61; detects the
temperature of the inrush-current suppressing resistor 20,
and supplies a detection result to the control unit CTRL. The
temperature sensor 62/ detects the temperature of the regen-
erative resistor 30, and supplies a detection result to the
control unit CTRL. The control unit CTRL compares, for
example, the temperature of the inrush-current suppressing
resistor 20 with a predetermined first threshold and the
temperature of the regenerative resistor 30 with a predeter-
mined second threshold, according to the detection result of
the temperature sensor 61/ and the detection result of the
temperature sensor 62/, thereby determining whether abnor-
mal heat generation has occurred in at least one of the
inrush-current suppressing resistor 20 and the regenerative
resistor 30. When abnormal heat generation has occurred in
at least one of the inrush-current suppressing resistor 20 and
the regenerative resistor 30, the control unit CTRL stops the
inverter device 1i by turning off the power source PS or the
like. Accordingly, burnout of at least one of the inrush-
current suppressing resistor 20 and the regenerative resistor
30 or the like can be suppressed.

A mounting configuration of the inverter device 1/ is
different from that of the first embodiment in the following
point as shown in FIG. 4. FIG. 4 shows the mounting
configuration of the inverter device 1i.

The temperature sensor 61; is accommodated in the first
concave portion 4056 together with the inrush-current sup-
pressing resistor 20, and is sealed in the first concave portion
405 together with the inrush-current suppressing resistor 20
by the sealing material 51. Accordingly, the temperature
sensor 61/ can detect the temperature of the inrush-current
suppressing resistor 20. A wire (not shown) of the tempera-
ture sensor 61/ is connected to the control unit CTRL via the
printed circuit board PCB (see FIG. 3). The temperature
sensor 61i is, for example, a thermistor, a resistance tem-
perature detector, or a thermocouple.

The temperature sensor 62/ is accommodated in the
second concave portion 40c¢ together with the regenerative
resistor 30, and is sealed in the second concave portion 40c
together with the regenerative resistor 30 by the sealing
material 52. Accordingly, the temperature sensor 62i can
detect the temperature of the regenerative resistor 30. A wire
(not shown) of the temperature sensor 62 is connected to the
control unit CTRL via the printed circuit board PCB (see
FIG. 3). The temperature sensor 62i is, for example, a
thermistor, a resistance temperature detector, or a thermo-
couple.

In this manner, according to the second embodiment, the
temperature sensor 61 is sealed in the first concave portion
405 together with the inrush-current suppressing resistor 20
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by the sealing material 51, and the temperature sensor 62i is
sealed in the second concave portion 40c together with the
regenerative resistor 30 by the sealing material 52. Accord-
ingly, the temperatures of the inrush-current suppressing
resistor 20 and the regenerative resistor 30 can be monitored,
while suppressing an increase of the component mounting
space.

Third Embodiment.

An inverter device 1 according to a third embodiment is
explained next. In the following descriptions, elements
different from those of the first embodiment are mainly
explained.

According to the first embodiment, the printed circuit
board PCB is interposed between the semiconductor module
10 and each of the inrush-current suppressing resistor 20 and
the regenerative resistor 30 for electrical connection. How-
ever, according to the third embodiment, the printed circuit
board PCB is not interposed between the semiconductor
module 10 and each of the inrush-current suppressing resis-
tor 20 and the regenerative resistor 30 for electrical connec-
tion.

Specifically, as shown in FIG. 5, in the inverter device 1;,
a semiconductor module 10; further includes the regenera-
tive diode D, the regenerative transistor TR, and the voltage
sensor SNS in addition to the diode module 10a and the
inverter module 105. Accordingly, in the semiconductor
module 10y, terminals T111j and T131; can be provided as
terminals to be directly connected to the one terminal T21
and the other terminal T22 of the inrush-current suppressing
resistor 20. Terminals T112; and T132; can be also provided
as terminals to be directly connected to the one terminal T31
and the other terminal T32 of the regenerative resistor 30.

A mounting configuration of the inverter device 1j is
different from that of the first embodiment in the following
point as shown in FIG. 6. FIG. 6 shows the mounting
configuration of the inverter device 1j.

The semiconductor module 10/ includes terminal pins
P-T111; and P-T131; as terminals T111j and T131; (see FIG.
5). The terminal pins P-T111; and P-T131; extend from the
semiconductor module 10; into the first concave portion
405, and are connected to the both terminals T21 and T22 of
the inrush-current suppressing resistor 20 (see FIG. 5).

The semiconductor module 10; also includes terminal
pins P-T112j and P-T132; as terminals T112; and T132/ (see
FIG. 5). The terminal pins P-T112; and P-T132; extend from
the semiconductor module 10; into the second concave
portion 40¢, and are connected to the both terminals T31 and
T32 of the regenerative resistor 30 (see FIG. 5).

In this manner, according to the third embodiment, the
terminal pins P-T111; and P-T131/ extend from the semi-
conductor module 10; into the first concave portion 405, and
are connected to the both terminals of the inrush-current
suppressing resistor 20. The terminal pins P-T112j and
P-T132j extend from the semiconductor module 10; into the
second concave portion 40c¢, and are connected to the both
terminals of the regenerative resistor 30. Accordingly, a
width W of the heat dissipation casing 40 in a plane direction
can be easily reduced, thereby enabling to reduce the com-
ponent mounting space further.

Furthermore, according to the third embodiment, wiring
between each of the inrush-current suppressing resistor 20
and the regenerative resistor 30 and each of the diode
module 10a and the inverter module 105 can be reduced
respectively, thereby enabling to reduce the assembly man-
hours further.
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INDUSTRIAL APPLICABILITY

As described above, the inverter device according to the
present invention is useful for mounting a semiconductor
module.

REFERENCE SIGNS LIST

1, 1i, 1 inverter device

10, 10; semiconductor module

10a diode module

105 inverter module

20 inrush-current suppressing resistor

30 regenerative resistor

40 heat dissipation casing

40a principal surface

405 first concave portion

40c¢ second concave portion

51, 52 sealing material

61i, 62i temperature sensor

F1 to Fé heat dissipation fin

The invention claimed is:

1. An inverter device comprising:

a heat dissipation casing including a principal surface,
heat dissipation fins arranged on an opposite side of the
principal surface, a first concave portion provided adja-
cent to a region corresponding to the heat dissipation
fins on the principal surface, and a second concave
portion provided adjacent to the region corresponding
to the heat dissipation fins on the principal surface;

a semiconductor module arranged in the region corre-
sponding to the heat dissipation fins on the principal
surface and including a diode module and an inverter
module;

10

an inrush-current suppression resistor sealed by a sealing
material in the first concave portion and electrically
connected between the diode module and the inverter
module; and
5 a regenerative resistor sealed by the sealing material in the
second concave portion and electrically connected
between the diode module and the inverter module.
2. The inverter device according to claim 1, wherein the
heat dissipation casing is integrally molded by aluminum
10" die-casting.

3. The inverter device according to claim 1, further

comprising:

a first temperature sensor sealed by the sealing material in
the first concave portion to detect a temperature of the
inrush-current suppression resistor; and

a second temperature sensor sealed by the sealing material
in the second concave portion to detect a temperature of
the regenerative resistor.

4. The inverter device according to claim 1, wherein

the semiconductor module further includes

a first terminal pin connected to the diode module,

a second terminal pin connected to the inverter module,

a third terminal pin connected to the diode module, and

a fourth terminal pin connected to the inverter module,

the first terminal pin and the second terminal pin extend
from the semiconductor module to inside of the first
concave portion, and are connected to opposite ends of
the inrush-current suppression resistor, and

the third terminal pin and the fourth terminal pin extend
from the semiconductor module to inside of the second
concave portion, and are connected to opposite ends of
the regenerative resistor.

20
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